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Summary:

In this study, a model and practical solution was developed to enhance the
efficiency of distilled water production devices and improve their daily
yield. This applied research was conducted at the Radiation, Plasma, and
Surface Physics Laboratory at Kasdi Merbah University in Ouargla. The
work focused on conducting a comparative experimental study on a
LAUDA laboratory water distiller.

To increase condensation efficiency and reduce production time, the
system was modified and integrated with thermoelectric Peltier modules,
supported by a dedicated solar tracking system designed to direct and
optimize the cooling mechanism and rapid heat exchange.

Through a precise comparison of the device's performance before and
after modification, the experimental results showed a significant
improvement. The rate of distilled water production rose from 0.89 mL/s
in the standard state (before integration) to 1.60 mL/s (after adding the
cooling and optimization system), marking an 80% increase in the
production rate, alongside a 44% reduction in the time required for
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production. These results demonstrate the high efficacy of integrating a
solar tracking system with Peltier modules as a precise technical solution
for developing water distillation and desalination devices and achieving
the required thermal balance.

Keywords: Distilled water production - LAUDA laboratory distiller -
Thermoelectric Peltier modules - Solar tracking - Heat exchange -
Performance comparison - Production efficiency.
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